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5S (57) Abstract: An organic electroluminescent clement which has a high color purity, high luminescent efficiency, and long life and 

IS emits a red color, and a novel compound. The organic electroluminescent element comprises at least one pair of electrodes and an 

— organic layer interposed therebetween, and is characterized in that the organic layer contains a compound comprising a fluoranthene- 

|H containing skeleton which has been substituted at least by an amine or alkenyl group. 
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U * y ;U * b * 7 A ^ a ^ h ^* 7 7 - J: 

LT4ti=r4& ( 8 ) 

•frj&Ml (B) (7) (DfWDOt (8) *3. 12^M5. 6 

5mmol) *^fcJSWttR»i-^»B**.»6»n*:B#©h^>» 
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it^m (9) «r 2 . 2^vA|#/io 

(9) 5.6 1 /7A (10. Ommo I ) y^;l/*;^7 5 
K 3 0 ^ U U 7 hW^U^'t^i/Jfifb'J > 1. 68/7A (1 1. Om 
mo 1) SrflDAT. fcl**«bfc. ^Jfc*. ->>J*m?t«lW7A?a7 

h^-^-cu^^aiu &mmv>3Lm.ft*. oryi**mz 0 fd-ms ( 

5 8 9 ) £ 0 . fb^ft (lO)T'fe^ fcflBSLlfc. 

{b3# ( 1 0 ) 4. 7/7A (8. OmmoD^va^h^ 
0. 17=7 1* (1 0. 6 mmo 1 ) ££J££-£fco JKtfSSift^fctfrtiJ L-fc^fig 

KcfcOaiRUT, WttKtfs5Mftfe©ISft 3 . 6^A» FD-MS (6 3 

8 at^A- 1 4) 
J^Tt^-rK^SStiii-p-C. fll-g^A- 1 4 ££j£L:fco (S.H. Tucker J. C 

hem. Soc. 1462 (1958) #M) 




triethylamine 




e8 



re fluxed 
inCHsOH 
5hrt 



(12) 



COOCH3 



heated at 125 C 
5hia 



dimethyl- 8-oxocyclo- . 
pent(a)acfcnaphtfa(ylcoe- 
7,9-dicarboxylate 



3$: 




100% phospholic 
add 





heated at 280 C 
ftxrs 




dimethyl benzo(1*2-a, 4,5-a> 
diaccnaphthylene-744-dicarbDxylate 



4 3 
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Bra (4>leqiilv0 

re fluxed in CHxCb 
€hss 




(15) 





catalysts: 

tBttONa 
W<0AC)2 

refluxed- 
in toluene 

Thrs 




CA>1 4) 



*(l)-fc-(14) cf. S. 'H, Tucker J. Chem JSoc/ 1462 (1958) 



catalysts: i&uONa 
PftBup 
Br Pd(QAc)2 




in toluene 

15hT5 




/OH5 



/C2H5 
>C2H5 



<A-6) 



^J&0!l 1 0 (ffr&ttB- 5) 
«TC^jRJiS»ttJ=*^^ {b^B-5*£*Lfc. (Bei 1.5(3)2278 



4 4 
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Bra (2equiv.) 

fefiux 
in CH2CI2 




(16) 
fluoranlhene 



4hrs 



(17) 

3,8-dibromo-fIuoraiithcnc 



CHj 



catalysts: tBuONa 

F(tBu)3 
Fd(OAc)2 

reflux 
in toluene 




(B-5) 



3,8-bis-dimethyIphcnylaniino- 
fluoranthene 



(16) : cf. BeiL 5(3) 2278 

1 1 Mt-&*A- 1 2) 



P(OC2Hs)3 



9 oJ-Q-Br , (X 

(OC2H5)3 



KO-t-Bu 
uiDMSO 



la Once) 



Br 



foTHF 



MgBr 
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cT 



CH-<£™)-MgBr + 



catalyst: 
NKdpp)Cl2 

inTHF 




1 2 



-v?7x^7-fet7h- [1. 2-k] 7^7>tVM3, 
i?7x^7 5/ -7, 1 4->*7x-;i/7tt7h- [1. 2-k]7;M"9 
>^->fl!>r£;Wjt*«2 0/80 — 3 0/7 O0KI^Stt. 




(BuONa 



(malar iat» :22/78) 




(a»fer ratio: 2 0/& 0-3 0/7 0) 
(A) 3. 10-M3, 1 l-^at-?. H-'77x^7tt7h 



4 6 



WO01/Z3497 



PCT/JP00/06658 



[ i . 2-k] -7)^yyy-ymm im&to -.22/78] (u) 

Sf8.m 1 (A) tozuBWLmm&zmm u b a t K a v =7 > 

7a=t{t^tf. 3, 10-M3. 1 14-i>7x~/U7 
+ ? h - [ i , 2-k] >7=->w=e;uJt^2 2/ 7 8T-fc^:t^ 1 

(B) 3. 10-^*3. 11-^7x^7^-7, 14-^7x^7t 
t7 b- [1. 2-k] 7;^7>^>S^ [^Ujt: 2 0-3 0/8 0-7 

01 0>-a-j& 

3. IQ-JBlVZ. I l-yya=t-7, U-^7x^7tt7h - [1 
, 2-k] 7^t7>r>» [^Jt: 2 2/7 8] (18) 5. 007 
7A (7. 9mmo 1 ) , v7x^7r/ 2. 7 8W (16, 5mmo 
l)^ffg^7v*7A 0. (0. 0 9mmo I ) ^ b U-^ — 

,;_^ ;U ^ x -7^> o. (2. 2mmo 1 ) . 7 v7A-?->> 

r y j>- 2. 1 (19. 6mmol) *b^> 100 

nmVtmib 6. 2 0^Atfffc. FD-MS (8 12)»tf'H-NMR^ 

b)U (H : 4 0 0 MHz, : DMSO ( 1 2 0*C) . 0 1 #M) 

J:*). 3. 1 0-^-^7x^7^-7. 1 4 -VV *-)V7* + V V - 
[1. 2-k] 7;l/t7>7>t3. 1 i-^-^7x-;i/7?;-7. 14 

-y7x^7-fet7h- [1. 2-k] 7;M- J 7>X> (A- 1 ) <D*:)\sit& 

2 0/8 0- 3 0/7 0 (Dm&M'I'e&Z, tiBbfe. 
^J3c0O 1 3 

«T^fR«ai»K:J:o'C, 5, 12-Xtf/Xtt5, 13-b'X-*7x 
- ;|/7 ^y_9 F ! 6 -i?7x^-7M7>f; [8. 9-a] 7*7 >h 

4 7 
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(20> 

(A) 9. 1 6-^7x-;^7^7>f; [8. 9 -a] T-fe7V h 'J U > 
(19) ro^fiSc 

9. 16-^7x^l/-7;^7>f/ [8. 9-a] T-feT> b U b>l±. 
Bandyopadhya i<D^t##l:UT, T-feT>hU U>*y>*m 
fgJM^iUfcl. 3 ? 7 [a] 7t7>b'Jl/^-2 -t 

>£T*7"7^y£coKJSl-£9^j£Ufco [Indian J. Chem. Vol. 21B, 91 (1982 

) #M3 

(B) 5. 12-M7X(i5, 18-5>7*D*-9. 16-i?7x^-7/l^ 
t7Vf; [8. 9 -a] 7t7>bUb> (20) 

9, 1 6-i?7x-Jl/-7M7Vfy [8, 9 -a] T-bT^h U b> ( 1 
9) 4. 00^7^(7. 6mmol)«;I^fH' 2 4 0 5yUvh;n: 

2ga> u mmmvtj:vt>9im<D 1 mjm^ f- u >^ is. o 5 y y h ^ 

LT5. O6f7i,0f»*W^. FD-MS (6 

8 6)M 'H-NMRX^niKaO, 5. 12-^7*0^-9, 16-v> 
7x-il/-7;^7>f; [8, 9-a] T-feT>hyU>»tf/Xl±5. 13 
-i?7*n=E-9. 16-y7x-^-7;i/t7>f; [8, 9-a] 7t7>h 



4 8 
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(C) 5. !2-;&tf/Xt±5. 1 3-^-^7x-^7<;-9. 16-^ 
7x^-7^t7Vf; [8. 9 -a] 7t7>hyU>®^JS 

5. 1 2-M/X(i5. l3-i?7nt-9, 16-^7*^-7^7 
[8. 9 -a] T-feTVKU V> (2 0) 5 . 0 0i/7^ (7. 4mm 
ol),v?7x-;i/7;> 2. 7 5^7A (16. 2mmol),ft»W 
OA 0. 0 97*7^ (0. 4mmo 1) > h 'J — ^— >+- V -T^l^X 7 * 
> 0. 43/7A (2. 2mmo 1) , 7i?7A-^->f 'J-7h Wl' 
2. 0 5^7^(2 0. 6mmol) *h;l^x> 2 0 0 5 V 'Jf h;H:S*» 

. 2 7 ^7A^#fc„ £0!><b£«K±. FD-MS (8 6 2 ) RTf 'H-NMR7 
^ ^ (H : 4 0 0 MHz. S9£&ftK : DMSO (120t), 0 2 #M) (3 
«fc*K 5. I 2-M/Xtt5. 1 3-a-y7x^l/7^-9, 1 6 -v 
y ^=.,1,-7 )U*=7>t J [8. 9 -a] T-feT> h 'J tStlSLrco 

^mm 1 4 

~/UT5. / - 7 . 1 6-v f 7x^-7;l/t7>f7 [8. 9-k]7>M-7> 
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(A) 2. 5-y7x^;i/-7M7>f>' [11' , 12' -3. 4] 77> 
(21) 

S. H. Tu c k e r 0>15& [J. ChenuSoc. 1462(1958)] t-#%(lL<t^Lfc 
7. 8-^^^7tt7f>-7, t-7>7-l, 2-v^> 

W /U-x*-UV*:N. Camp be 1 1 CO ^ffe [J. Chem. Soc. . 1555(1949)] 
JCC^-tirT2, 5 -y7i-^-7M7>f7 [IT. 12' -3, 4] ."7 "9 
> (2 1) *^L/£. 

(B) 7. 1 6 -y7i^-7i^7 >f; [8, 9-k] 7;U^7>7"> ( 
2 2 ) CD-£7& 

2, 5-i?7i^-7^7>fy [11*. 1 2-* - 3. 4 ] 77> (2 
1) 5. 00^7A (12. 7mmo 1) i7W?UV 3. 8 6^7A 
(19. Ommol) ^vU> 5 0 0 5 V ') v YfrL&it* f-y > 660 

r 3 <D 1 umtt^ls^mWi 16. 0 5 U U v h^«rJSTL. $ ?>J- 4«fM6 

y 7J^;b^35igL/c7J V A ^ a^? h ^ACiljUSU 3. 2 0^*7 A 
<B*felB££*§fc. iCDfcl^K*. FD-MS (5 2 3) 'H-NMRx^ 
7 h/PKck'K 7.1 6 -77X-JP-7M7 >-t-/ [8 , 9-k] 7 



WO 01/23497 



PCT/JP00/06658 



>f> (2 2) T-£>£ fcTOLfc. 

(C) 3. 1 1-Sl//X«3. 12-^0^-7. 1 6-y7x-il,-7;l/ 
t-7>f; [8, 9-k] 7^t7 , /fV(2 3X^ 

7. 1 6-^7x^-7^t7>f/ [8, 9-k] 7;M"7>7 L > (2 2 
) 2. 3 0^7^ (4. 3mmol) »fl^> 2 3 0 5 '> V v 
U JS8StA0^L/j:^f>^O 1 M^t^ ^ b 9 . 0 £ U U y h 

I8SLT3. 0 6r7A©M^a B B*#fc. Z-OXtSmit, FD-MS (6 
8 6) M 'H-NMRX^^h/KuiO^ 3. 1 1-M/XI±3. 12-S? 

, 1 6-v7i-Jl/-7M7>f 7 [8. 9-k] 7;^7>fy 
(23) tSttSLfco 

(D) 3, 1 l-^I>VX5i3, 1 2-a-77i^7$;-7, 16-^ 
7i^-7M7>f; [8. 9-k] 7M7>f>W^ 

3, 1 1-M/X(i3, 12-y7*n^-7. 1 6-^7x-/l/-7;l/t7 
[8, 9-k] 7;u^7>-r> ( 2 3 ) 3. 9 2 ^*7^ (5. 7mmo 
1 ) „ y*7x-;l/7 5. > 2. 0 3^7^ (1 2. 0 mm o 1 ) . V*? 
A 0. 07^7A (0. 07mmol)^ MJ-;-vt'J-7WX7-f 
> 0. 33m (1. 7mraol) , 7^7A-?-y t 'J -th W K 

1. 5 6/7A (14. 4mrao l) *b/H> 1 2 0 5 U "Jy h;H» 

tc e ZOitSmt, FD-MS ( 8 6 2 )Stf 1 H — N MR^? h ;P ( H : 4 
00MHz, Hj&Btt: DM SO ( 1 2 Ot) . S3#M) ££0. 3, 1 1 - 
^I>*/^«3. 1 2-ex-^7x^7^-7, 16->'7x-;i,-7^ 

[8, 9-k] 7;P^-v>-r>-e^^<kfillStf= 0 
£-j£#J 15 

5 1 



WO 01/23497 PCT/JP00/06658 

[1. 2-k] y >ZLTfZ. 1 l-KX-yh^75;-7. 14 

-•;7i-;l'7 5 ;?fet7 h- [ 1 . 2-k] 7^*7 >f XO^^B 0 
/ 2 0 ~ 9 0 / 1 0 ©IBJKUfcfc'&JRLfc. 

(A) 3. 10-&T/3. ll-S?yot-7, U-S?7*^7tt7b- 
[1. 2 -k] 7;U*^ V^VJBfiR^ ( 1 8) v>*& 

7*a^{k^5(±. 3. \0-JSiXfd, i \-i>ya=e-7 . 14-^7x^1/7 
% -^- 7 i> - [ l , 2-k] 7;l/t7>fV©t/Ht^8 0 : 2 0-9 0: 1 0? 

(B) 3. 10-^3. 1 l-t'7-^h'J;l/7^-7, 1 4 -v7i^ 
T ^^ 7 h - [ 1. 2-k] 7M7>fVOt;H±tf8 0/2 0-9 0/ 1 0 

SfSMl 2 (B) lc:in>T\ i;7x^T5>^Dl^-P. p-^hU 
n-75 v^ffl^it^^iiiaT, |M£#K>=e;uit8 0/2 0-9 0/1 
0CD3. 10-M3. 1 l-tfX-^b'J;UT^y-7. 14-^7x^1/7 
■fe^-7 h - [ 1 , 2-k] 7;U^v>^> (A- 1 6) 2"&J55cUA:o 

-a-^j 1 6 

3, 10-^-?7x^757-7. l4-^7x-;l/7S;7tt7h 
-[1, 2-k] 7M7VTVM3. H-a-iJ7x-;l/7^-7, 
U-j;7x-;i/7$/7-bt7h- [1. 2-k] 7;Vt7>f>ffl=E;i/J±^ 
8 0 / 2 0 - 9 0 / 1 0 <Dm$(ffl>Z J &f8. Lfc. 

(A) 3. 10-M3, ll-^7nt-7, 14-^7x^7Wb- 
[1. 2-k] 7;l/t7Vf>eMl (1 8) ^ 
GJ&m 1 5 (A) £|^f3U-UTy7*n*<t^£f#fco 
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(B) 3, 10-^3. 1 l-tX-v7x^7^;-7, 1 4 ->'7x^ 
;l/T-b^"-7 h- [ 1 . 2 - k] 7;U*^>^> (A- 1 ) cO=E )l>fti)< 8 0/20 
-90/10 £>jfij£!$!tf>-£-/& 

(A) rmzntzV7a=eit-&m*mt<^trmU 2 (B) t|3j^(cLr. 3 
, 1 0-^7*^7^-7. 1 4 -97x^7tt7 h- [ 1 . 2-k] 
7;U^-v>-r>t 3 . I l-i?7x-;b7^;-7. 1 4 - 5J7 i^;l/T-fe^7 
h- [ 1 . 2-k] 7;ut7>f >©=E;W8 0/2 0 -9 0/ 1 0 O&J&K) 

1 

I TOti#l^7Xi±l^ AW £ LtTfflt&m (H 2 3 

2) £J^J¥6 O.nmt'IlW:, 



Me 




<xiz^ mftmtir-c 8-t Kn+^y'J >0>A (A 1 q) 



(A 1 q) 
0 b 

Ml 

6 3 
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tZ. 1 1 -5?7xx;U7 5 7. 14-v?7x-mt7 

h-7;l/t7>f> Wfc&lfcA-l) Sr. A- 1 <Z>«jK*<2. I mo 1% 

£:#S«fc-9t;:lgtJ?5 0 nmfll^fc, S f.Hf?aAit LTA 1 Q(Dfr*m 
mi 0nmT'Iil> -Sr^ilcMti'fb^giUrL i F£IgJ10. 2nmtl 
T^S^tfAfcBtSn 7 0 nmllllM^lT^ELtf^ 
„ ^g-@(± 1 O-'Torr <&Hffi*T^ iWlSro^ttTT'If Lf:. 

3flF)3!l^©l63^tt«N iS^mm 5 . 5 V©03ira«JET?5IS«d»WE 10 3 ( c d 
/m'K 5&mm±S.. 2 (cd/A) ^i^^T-fe-ofc e fe^M^ (0. 5 
6. 0. 4 4) tSfe^t-fe^fc. 0 0 (c d/m*)"? 

. ^m^JlK] VtztZ.^ it 2 6 0 O^tS^T-fe^fc. 

l£i?VvT\ -fb^A- 1 ©^bO(i;^b>^aS**4 . 0mo 1% 
S «fc ^ LfcJStfKifiHfcfc t W^E L i^£?#fc 0 

£©J&?-G>f63&$1£ti\ £ESStmi± 5 . 5 V ©fl]in«EE-e3SttdWK 10 5 ( c d 
/m'K f£7&Wt±7. 6 (cd/A) T*&r?titf. feft&flK ( 0 . 50, 0. 
5 0) (DftfeflftT-ifeofc. ^m^»JK5 0 0 (c d/m*)"? v 3£«86ffi»L 
fctc 1 0 0 0 B^rBltHSfetfH 1 <t <o t>mfrr>tz 9 

mmm 1 kjs^-c. a^ja- i ©ffcbofc v #flpp 11-4036 o-^s 

IB®<D7;M-v [8. 9-k] 7^7>f>*iK* < Zmo \ %tu% 

d ©^©S&ftRHStt v g£t«J!± 5.5V ro6DiW«ffi-efyteWS 3 5 (cd/ 

5 4 
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m 8 K 3. 0 (c d/A) -efcO> SS*fel*JtT**» iOJBSfeftff 

Jg 5 0 0 (c d/m^T*. ^mg5i|gtobfcfcc:^¥^#li3 0 OH#WfcJfifrr> 

/Co 

it«« 3 

mmm 1 cus^-c, as^hja- i <D^t> d i i — i e s 4 4 b 

z (om^n&ytmmt^ m$m&. 6 w<omwims^^tm& 6 9 ( c a /m s ) 

. KfiMmi* 1 - 3 (c d/A) A 1 qi£3!fe£ 

J: ^$^1^ Lfc 0 |08!5yte»G£ 5 0 0 (cd/m ! )t% 5£«SStSS 

£fcLT£?£-f. ±|2<t:^ti%3 l c:UT43 6-rM«ife%7t^A 1 q^££Dkro-e& 

Hj&fe#J2~i 1 

$?Jg. f£?&«. £ftfe;Rt^ffi£3fcfl« 5 0 0 (c d/m l )T^ ^mgt&I&L 

Utefli 12 

A- 1 ) <7>m&%-\ 0 0%iU A 1 q^tf^^^-jfcutMffiit^ 

n©jR^i0f«te#ttt±^ e8it^/E4. 5 vv>mm&x*mmm.% 0 (cd/ 

m*k 5£3tett*«3. 5 Cc d/A) X^-ytz B Vmft%MJ& 5 0 0 (c d/m 
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Hfife^J 13 

Hfife^J 1 {^*5^T N -ffc-^D (A- 1 ) ©«*>0l^ ^/&0>J 1 5T?&5ftfcRtfc 
#Jt*<-/£tfHb^ (A- 1 6) fcfflWi£fcJ^ttH*fcl^ WWEL*^ 

- (Dmwmwmiu wmwzs . 5 vowaomjET^ftj? m. 94 ted/ 

m , )s**»*tt5...9 4 (c d/A) . feJSM^ ( 0 . 6 0 . 0. 3 9) 
ttfe«*-e*-pfc. #JJ85&5fc*?j£5 0 0 (cd/m l )T\ ^m^lEI&b/ci: Z 5 
3 2 0 0 WfW t o /"Co 

^ i (iij^T. fb^#i (A- l ) ©ttfcOfc, 6-e*#£ftfc£H£ 
ttit^-^-fb^ (A- l ) feffl^te.ca:J^t±PI«izL,r^ wftfcEL*^* 

'KSm«i4. 7 5 Ccd/A) . fefiBSW (0. 5 8, 0. 4 2)T-^ 

tzo %jm&ytn&s o o (cd/m 1 )^ %.uwmCiz£z 1 8 
o ob*m zoxt&tozm^&z tizz*)^ nmm \ izit^Lxmm 

zm-tzttf-estz. znii, mmt<»i%&WL&&%-im&£ t £z>z> i i- 

^-y7x^7^-7 . 14-^7x^7tt7h-[l, 2 - k ] 7 



WO 01/23497 



PCT/JPOO/06658 







m & 

(V) 


(cd/raO 


(cd/A) 


5£7Cci 


4^*^ 




2 


A- 2 


5. 5 


1 4 0 


5. 7 




2 8 0 0 




3 


A— 8 


5. 8 


1 2 0 


3. 6 




2 10 0 




4 


A-14 


5. 2 


1 2 0 


6. 1 




2 7 0 0 


n 


5 


A-16 


6. 0 


1 7 0 


4. 7 




3 10 0 




6 


B- 3 


6. 0 


1 6 0 


3. 2 




19 0 0 




7 


B-15 


5. 5 


1 3 0 


2. 8 




18 0 0 




8 


B-17 


5. 8 


1 1 0 


2. 0 




17 0 0 


m 


9 


B-18 


6. 1 


1 2 0 


2. 8 




2 0 0 0 




10 


A— 4 


7. 2 


1 1 0 


3. 7 




10 0 0 




11 


B-5 


6. 0 


1 2 0 


6. 7 




18 0 0 



w_t. mMizmwLtzzoiz^ ±E[i]-ci8) -essnsft^j^jffl 
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&W«Hl^ t7/ut 7 >r >f ism < t i 7 ^ >X(i7 
fc-f*i£3£Jil teffittoWtft*- 1' * ho;i/^^>^. 
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WO 01/23497 PCT/JPOO/06658 




CO 




X 4 X 5 X 6 




C 5 D 




C6) 



X 5 X6 



X L1 X 10 




C 7 D 



X 4 X 5 



5 9 
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[123 



6 0 
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14 



X I3 X I2 X 11 x 10 




C13D 



Xi X 20 X i9 X^X 17 x i6 X» X" 

x^-to^v^^^x^^" x12 

X4X5 x6 x 7 X» X9 X 10 X" 



C14] 




(15] 



X 



15 



X^ 




x 1 ^ 


O 


X N 






O 


x^ 






X 4 



J ,4 X 13 X 12 X" 




[163 



(— ^ ci3. — ci 63 Rep. x' ~x io &. -tn-enafti^ tkjkk^ it 



6 1 
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— 30 U -/US. L < (i*Sl^!©^^^ 6 ~ 3 0 <DT V -JM"* 

< li^BSioj^^g^ » l-aocDT/uws;!, B&*> l,< it&Wteom. 

-^^TU^^U^O^X' ~X l (i =12-2 0) 




C 1 70 



C 1 8] 



i—f&R c 1 73 ~ c 1 83 5t4u r 1 ~r 4 c±. ^ti-^n5tiLtc> mmm?m 
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